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BACKGROUND	
SUMMARY	 The	 Korea-United	 States	 Air	 Quality	 (KORUS-AQ)	 campaign	 was	 an	
international	cooperative	 field	study	based	out	of	Osan	Air	Base,	Songtan,	
South	 Korea	 (about	 60	 kilometers	 south	 of	 Seoul)	 in	 April-June	 2016.	 A	
comprehensive	 suite	 of	 instruments	 capable	 of	 measuring	 atmospheric	
composition	was	deployed	around	the	Korean	peninsula	on	aircrafts,	ships,	
and	 at	 ground	 sites	 in	 order	 to	 characterize	 local	 and	 transboundary	
pollution.	 The	NASA	Goddard	Earth	Observing	 System,	 version	5	 (GEOS-5)	
forecast	 model	 was	 used	 for	 near	 real	 time	 meteorological	 and	 aerosol	
forecasting	and	flight	planning	during	the	KORUS-AQ	campaign.	Evaluation	
of	 GEOS-5	 against	 observations	 from	 the	 campaign	 will	 help	 to	 identify	





of	 ozone	 (O3),	 fine	 particles	 (i.e.,	 PM2.5),	 and	 other	 toxic	 pollutants	 are	
routinely	observed.		The	goal	of	the	KORUS-AQ	campaign	was	to	gain	a	better	
understanding	of	the	factors	controlling	air	quality	over	the	Korean	peninsula	
and	 the	 surrounding	waters	by	 (1)	 determining	 the	 relative	 importance	of	
human	 and	 natural	 emissions	 on	 O3	 and	 aerosol	 formation,	 and	 (2)	
characterizing	 the	 composition	and	 chemistry	of	 local	 and	 trans-boundary	
pollution	 from	mainland	China.	 In	addition,	 KORUS-AQ	was	meant	 to	be	a	
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observe	 atmospheric	 composition	 will	 be	 launched.	 The	 planned	 geostationary	
constellation	 is	 comprised	 of	 three	 satellites	 over	 the	 Northern	 Hemisphere:	 GEMS	
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ground	 sites,	 and	 aircraft	 –	 each	 providing	 a	 unique	 perspective	 of	 atmospheric	
composition,	were	 integrated	with	 air	 quality	models	 (Figure	 2):	 (1)	 satellites	 provide	
broad	coverage	and	daily	observations,	although	these	observations	have	limited	near-
surface	 information;	 (2)	 ground	 sites	 are	 the	 primary	 method	 for	 continuous	 surface	




observations	 capable	 of	 identifying	 and	 disentangling	 the	 contributions	 of	 different	
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Korea-United	 States	 Ocean	 Color	 expedition	 (KORUS-OC)	 occurred	 concurrently	 with	
KORUS-AQ,	and	extended	observations	 to	Korea’s	 surrounding	waters.	 Several	 aircraft	
overpasses	of	KORUS-OC	ships	were	coordinated	during	the	campaigns,	which	will	enable	




The	 NASA	 DC-8	 (Figure	 2)	 carried	 25	 instruments,	 five	 of	 which	 were	 from	 Korean	
investigators.	These	instruments	provided	detailed	observations	of	trace	gas	and	aerosol	
atmospheric	composition.		The	NASA	LaRC	King	Air	(Figure	2)	carried	Geo-TASO,	a	satellite	
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GEOS-5	and	the	Multi-Model	Aerosol	and	Weather	Forecast	
GEOS-5	 aerosol	 forecasts	 were	 used	 daily	 for	 flight	 planning	 during	 the	 KORUS-AQ	
mission.	 Flight	 plans	 were	 drawn	 up	 from	 a	 consensus	 forecast	 of	 GEOS-5	 and	 other	
modeling	 systems	 from	partner	U.S	 and	Korean	 institutions.	 Figure	3	 shows	 the	60-hr	
aerosol	optical	depth	(AOD)	forecast	from	four	modeling	systems	including	GEOS-5	for	25	
May	2016.	The	 forecasts	 from	these	models	suggest	an	 inflow	of	pollution	 from	China	
over	the	Yellow	Sea	for	this	flight	day.			
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GEOS-5	 aerosol	 analysis	 sampled	 along	 the	 aircraft	 flight	 track.	 The	 high	 values	 of	
backscatter	and	low	values	of	depolarization	ratio	below	2	km	are	an	indication	of	small	
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In	 summary,	 the	 GEOS-5	 operational	 forecast	 model	 played	 an	 integral	 role	 in	 the	
execution	 of	 the	 KORUS-AQ	 campaign.	 Post-mission,	 AOD	 observations	 derived	 from	





Evaluation	 of	 GEOS-5	 against	 observations	 from	 the	 campaign	 will	 help	 to	 identify	
inaccuracies	 in	 the	model’s	 physical	 and	 chemical	 processes	 in	 the	 region	and	 lead	 to	
further	developments	of	the	modeling	system.		
	
	
Chemical	Acronyms	
O3	–	Ozone		
PM	–	Particulate	Matter	
NO2	–	Nitrogen	Dioxide	
CH2O	–	Formaldehyde		
SO2	–	Sulfur	Dioxide	
CO	–	Carbon	Monoxide		
	
	
Figure	6.	Comparison	of	observed	(top)	and	modeled	(bottom)	532	nm	backscatter	and	depolarization	
ratio.	These	preliminary	results	indicate	that	the	GEOS-5	data	assimilation	results	were	able	to	capture	
the	characteristics	of	the	vertical	profile	of	the	Chinese	pollution	inflow	event.	
